Cantor, who was the first to compare different kinds of infinities and prove key results about them, was a Protestant Christian believer and a philosopher of "free mathematics". With Cantor's set theory as a basis, the young French mathematicians Borel, Baire, and Lebesgue created modern measure theory and function theory. But when some difficulties and paradoxes were discovered in the foundations of set theory, they retreated from research in the subject. After that, further research was carried out by the Russians Egorov and Luzin, who were Orthodox Christian believers, 1 and by their students. They were men of great spirit and courage, inspired by their Christian faith, and they attacked difficult classical problems directly. The authors of the book claim that the mathematical research of the Russian trio was inspired by Name Worshipping, which was a heretical current in the Russian Orthodox Church at the beginning of the twentieth century. More than half of the book is devoted to the Russian mathematicians, who worked during a dramatic period of results, but also to create the outstanding Moscow mathematical school "Lusitania". This school put Moscow on the mathematical map of the world and made it one of the world centers with a maximal concentration of outstanding mathematicians. The majority of famous Moscow mathematicians are descendants of Lusitania.
The authors describe the dramatic personal fates of the Russian trio and the Lusitania students after the Revolution of 1917. During Stalin's terror, Egorov, Florensky, and Luzin were persecuted for their Christian faith. All three are highly admirable, especially Egorov and Florensky, who showed great personal bravery. When the Bolsheviks cruelly persecuted Christian believers, these two men remained believers and did not change their habitudes at all. In fact, Florensky's courage only increased: he caused sensations by always wearing his priest's robe at scientific and engineering meetings. Egorov and Florensky were arrested, and their lives ended tragically: Egorov died in detention, and Florensky was executed. Luzin, a believer and a professor of the old generation, barely escaped a similar destiny after he was accused, publicly and wrongly, of being a traitor. He was more productive scientifically than Egorov and Florensky, though more unstable and less brave. The book describes in an honest way how some of the famous Lusitania students were contradictory people, with good and bad aspects.
I liked very much the authors' choice of the picture on the book's cover, a reproduction of the painting Philosophers by the famous Russian painter Mikhail Nesterov. The painting represents two great Russian philosophers and priests, Pavel Florensky and Sergei Bulgakov, whose fates were completely different. Bulgakov was expelled from Russia by the Bolsheviks on the Philosophers' Ship, along with many other philosophers. After his expulsion, he remained extremely active as a philosopher and theologist and published a tremendous number of works. be. Nevertheless, he decided to stay and to serve Russia with all his energy. It is very impressive that the authors, not being of Russian origin, know the history of Russia, its mathematics, and its church so deeply. They have done an unimaginable amount of work, including many trips to and across Russia, many interviews, and extensive reading in many archives. I would like to add that the author Jean-Michel Kantor greatly helped young mathematicians from the Former Soviet Union during a very difficult period in the 1990s. At that time, in order to have something to eat, many mathematicians from the Former Soviet Union chose either to leave the country or to leave mathematics in order to earn money. Jean-Michel miraculously organized financial assistance from the French government, thereby saving many young mathematicians, including myself, by allowing them to do only mathematics while staying in their country. I wish to take this occasion to thank him a lot once more.
Returning to the book, I would like to make a remark related to my own preferences. I would have been glad if the book had put less emphasis on details about personal lives and philosophical reasonings about inspiration, and more emphasis on mathematics (explained in a way understandable by nonmathematicians) and on history. The reasoning behind my preference is that, while one can check whether a scientist was inspired by some other scientific work, one cannot check in a rational way whether the inspiration for a person's scientific creativity came from outside of science.
I will now describe in more detail the content of the book. The first chapter presents the origin and history of Name Worshipping, which, according to the authors, was a source of inspiration for the Russian mathematical trio. The main part of the chapter is devoted to a dramatic event of February 1913: the storming of St. Pantaleimon Monastery at Mount Athos by the army of Russian Tsar Nikolai II and the cruel expulsion of the Name Worshipping monks from the monastery.
The second chapter describes the life and mathematical achievements of Georg Cantor and the reception of his theory by other famous mathematicians of his time, including a detailed history of the development of Cantor's set theory and of his famous continuum hypothesis (CH), with links to his philosophy.
The third chapter is devoted to the reception of Cantor's theory in France and the French trio of Borel, Baire, and Lebesgue. It starts with an important event in the history of mathematics, the International Congress in Paris in 1900. At the congress, Hilbert made clear that Cantor's theory would play a major role in the future development of mathematics and placed the continuum hypothesis at the top of his famous problem list. The book describes some of the French trio's contributions that were heavily based on Cantor's set theory: the Heine-Borel theorem, the basis of the future "Borel measure"; the introduction of Borelian and measurable sets; the introduction by Baire of the notion of semicontinuity and his classification of discontinuous limits of continuous functions; and the construction of the "Lebesgue integral". The authors intertwine the development of mathematics in France with descriptions of the cultural spirit and important historical events in France at the beginning of the twentieth century. One is the tragic Dreyfus Affair, in which leading French mathematicians, including Henri Poincaré, actively defended Dreyfus. The authors also describe the lives of the members of the French trio, such as the extremely rich and intense life of Borel, who, besides being a mathematician, played many other roles: Navy minister, mayor of his home town, and participant in the Résistance.
The rest of the chapter focuses on contradictions and paradoxes that appeared in the foundations of Cantor's set theory at the beginning of the twentieth century, such as the difficulties found by Cantor 3 himself in 1895 and various paradoxes, including that of Russell. There is also a discussion of Zermelo's Axiom of Choice and the famous exchange of five letters about it by Borel, Baire, Lebesgue, and Hadamard. This exchange confirmed the critical state of the foundations of mathematics and raised important problems that were partially solved later, including famous incompleteness results by Gödel and Cohen. Even now, not all is resolved. Chapter four is devoted to the Russian trio: Dmitry Egorov, Nikolai Luzin, and Pavel Florensky. At the end of the nineteenth and the beginning of the twentieth century, Russian mathematics was closely related to philosophy and religion, and the chapter describes the spirit of this time in a remarkable way. The authors discuss the creation of Markov chains, which appeared as a result of a philosophical debate between P. A. Nekrasov and A. A. Markov. Nekrasov, who was a Christian believer and a supporter of the Tsar's power, drew motivation from philosophy related to the question of free will and was thereby led to make overly strong claims about probabilities. Markov, an atheist and a critic of both Tsarist power and the Russian church, constructed his famous chains as a counterexample to Nekrasov's statement. Nikolai Bugaev, the teacher of the three members of the Russian trio and the president of the Moscow Mathematical Society, defended free will and connected it to mathematics. While many mathematicians were frightened by discontinuous functions and called them "monsters", Bugaev called them beautiful and morally strengthening because they freed the human being from "fatalism". The opinion of his student Florensky was that the nineteenth century was intellectually a disaster and that one of its main origins was the "governing principle of continuity", which "was cementing everything in one gigantic monolith".
The book describes the lives of the Russian trio before the Revolution of 1917, their mathematical works, and their personal qualities. It briefly discusses Egorov's first famous achievement in differential geometry, after which "Egorov surfaces" appeared. Egorov is described as a deep Christian believer whose modesty mixed in a remarkable way with his courage to express his disagreement on matters of principle. For example, he signed a petition protesting the 1903 pogrom against Jews in Kishinev even though he had not been politically active. The authors describe Luzin's mental crisis and depression after he saw bloody events in the Revolution of 1905, and they discuss how correspondence with Florensky helped Luzin to recover, become a Christian believer, and return to mathematics. This shows that, for Luzin and for the whole Russian trio, Christian belief was the Pillar and Ground of the Truth (to use words from the title of Florensky's book). Florensky converted to the Christian orthodox faith at the age of seventeen. Eventually, after successfully graduating from Moscow University, he left mathematics, studied at the Theological Academy at Sergiev Posad, and became a priest. Florensky protested the execution of Peter Schmidt, a revolutionary lieutenant of the Tsar's army. He did not share Schmidt's political opinions; he simply opposed capital punishment. After that, Florensky was arrested and held in jail for a week, where he wrote one of his mathematical works.
Chapter five describes the relations between Russian mathematics and "mysticism". Henri Lebesgue spoke of "naming a set". Luzin emphasized the significance of naming in his mathematical work. As already mentioned above, the authors of the book relate the creativity of the Russian trio to Name Worshipping. This was a heretical current in the Russian church. Its supporters practiced the Jesus Prayer and claimed that, after repeating it correctly many times, a person achieves a unity with God: roughly speaking, the name of God is God himself. The authors explain the influence of Name Worshipping on the mathematical creativity of the Russian trio in set theory, basically, by noting the importance of naming in both of them.
